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4-Hydrazino-6-phenylthieno [3,2-d] pyrimidine 5 on treatment with aromatic aldehydes yield 4-
substituted-benzalhydrazino-6-phenylthieno [3,2-d] pyrimidine 6a-k, which on cyclisation with
thioglycolic and thiolactic acid afford corresponding 2-aryl-3-N-(6'-phenylthieno [3,2-d] pyrimid-4-yl-
amino )-5-H/methyl-4-thiazolidinones 7a-k, 7'a-k. The same compounds 6a-k on reaction with
chloroacetyl chloride and Et3N in dioxane furnish respective 4-aryl-3-chloro-l-N-(6'-phenylthieno [3,2-
d] pyrimid-4-yl-amino)-2-azetidinones 8a-k. The structure of the compounds 6a-k, 7a-k, 7'a-k and 8a-
k have been confirmed from elemental analyses, IR, IH NMR and mass spectral data. All the products
have been evaluated for their in vitro growth inhibitory activity against several microbes like B. mega ..
B. subtilis, E. coli. A. aerogens and A. awamori.
Thieno [3,2-d] pyrimidine constitutes one of the
most active class of compounds possessing
diversified biological applications!". Literature
survey reveals that various thiazolidinones'" ~nd
azetidinones''" have attracted considerable
attention as they are also endowed with wide range
of pharmaceutical activities. In light of these
findings, synthesis of some novel thiazolidinone
and azetidinone derivatives incorporating the
thieno [3,2-d] pyrimidine moiety has been
undertaken in order to assess their pharmacological
profile.
The starting compound f3-chlorocinnamonitrile 1
was prepared by Vilsmien-Haack chloroformy-
lation of acetophenone II which by Dickmann
condensation with equimolor quantities of ethyl
thioglycolate in sodium ethoxide yielded 3-amino-
2-carbethoxy-5-phenylthiophene 2. This on cyclo-
addition with formamide yielded 6-phenylthieno
[3,2-d] pyrimidin-4-(3H)-one 3. It ~as converted
into 4-chloro-thieno [3,2-d] pyrimidine 4 on
treatment with POCl3 which on reaction with
hydrazine hydrate afforded 4-hydrazino-6-
phenylthieno [3,2-d] pyrimidine 5.
Compound 5 was reacted with aromatic
aldehydes yielding the 4-substituted benzalhydra-
zino-6-phenylthieno [3,2-d] pyrimidine 6a-k which
on cyclisation with thioglycolic and thiolactic acid
afforded corresponding 2-aryl-3-N-(6'-phenyl-
thieno [3,2-d] pyrimid-4-yl-amino )-5-Hlmethyl-4-
thiazolidinones 7a-k, 7'a-k. Dropwise addition of
chloroacetyl chloride to a mixture of 6a-k and
Et3N in dioxane at 0° afforded 4-aryl-3-chloro-l-
N-(6'-phenylthieno [3,2-d] pyrimid-4-yl-amino)-
2-azetidinones 8a-k (Scheme I, Table I).
The structure of the compounds synthesized
were assigned on the basis of elemental analyses,
IR and NMR spectral data. The compounds were
evaluated for their antimicrobial screening.
Antimicrobial activity
The activity was determined usmg cup-plate
agar diffusion method'! by measuring the
inhibition zones in mm. All the compounds were
screened in vitro for their antimicrobial activity
against a variety of bacterial strains such as
Bacillus megaterium, Bacillus subtilis, Escherichia
coli, Aerobacter aerogens and fungi such as
Aspergillus awamori. Known antibiotics like
Chloramphenicol, Norfloxacin, Ampicillin and
Griseofulvin were used for comparison. Most of
the compounds exhibited maximum activity in the
range of (21-27 mm) against A. aerogens.
Compounds 6b, 6e, 6k, 7b, 7d, 7i-k, 7'c, 7'd-f, 7'i,
8d-g, 8i-k showed highest activity' (12-27 mm)
against the above microbes (cf. Table II). Other
74 INDIAN J CHEM, SEC. B, JANUARY 1998
Scheme I
compounds showed either moderate or less activity
against these organisms. None of the compounds
synthesised was found to exhibit significant
activity against B. subtilis.
Experimental Section
All the recorded melting points were determined
in open capillary tubes and are uncorrected; IR
spectra (u max in ern") were recorded on
Shimadzu-435-IR spectrophotometer; and PMR
spectra on Hitachi NMR-R-1200 using TMS as
internal standard (chemical shifts in &, ppm).
(3-Chlorocinnamonitrile 1. Phosphorus oxy-
chloride (0.2 mole, 33 g) was added dropwise with
cooling (0-6°) and stirring to the cold DMF
(0.4 mole, 30 g) and to this cold mixture
acetophenone (0.1 mole, 12 g) was added dropwise
maintaining the temperature of the reaction
mixture between 45-55°. After the addition was
complete, the reaction mixture was allowed to
stand for 30 min at room temperature. To the
above reaction mixture, was first added 5 ml of
total solution of hydroxylamine hydrochloride (0.4
mole, 28 g) in dry DMF (40 mL) and the reaction
mixture heated at 70·80°. The remaining 35 mL
solution of hydroxylaminehydrochloride in DMF
was added thereafter at such a rate that the
temperature of the reaction mixture raised above
160°. After completion of the addition, the reaction
mixture was allowed to cool to room temperature
and then diluted with cold water (200-250 mL).
The separated oil was extracted with solvent ether.
The organic layer was dried (Na2S04) and
concentrated. The crude oil was distilled in vacuo
and pure J3-chlorocinnamonitrile was collected at
132-35° /10 mm Hg, yield 13.6 g (85%).
3-Amino-2-carbethoxy-5-phenylthiopheneI3 2.
To a well stirred solution of J3-chlorocinn-
amonitrile (0.1 mole, 16.4 g) was added to a
solution of ethyl thioglycolate (0.1 mole, 12 g) in
sodium ethoxide (sodium 2.3 g, 100 mL ethanol) at
room temperature. After the addition was
complete, the reaction mixture was refluxed on a
boiling water-bath for 10 min, cooled and poured
onto crushed ice. The separated solid was filtered,
dried and crystallised from ethanol-chloroform,
yield 63%, m.p. 100-102° (Found: C, 63.01; H,
5.15 ; N, 5.49. C\3H\3N02S requires C, 63.15 ; H,
5.26 ; N, 5.66%).
6-PhenyIthieno (3,2-d] pyrimidin-4-(3H)-one
3. A mixture of 3-amino-2-carbethoxy-5-phenyl-
thiophene (0.01 mole, 2.47 g) and formamide
(15 mL) was refluxed at 160-80° for 6 hr and then
allowed to cool to room temperature. The
separated solid was filtered, washed with water,
dried and crystallised from ethanol, yield 86%,
m.p. 245° (Found: C, 63.06; H, 3.33 ; N, 12.10.
CI2HgN20S requires C, 63.15 H, 3.50;
N, 12.28 %).
4-Chloro-6-pbenylt~lieno (3,2-d] pyrimidine 4.
A mixture of 6-phenylthieno [3,2-d] pyrimidine-
4(3H)-one (0.01 mole) and phosphorous
oxychloride (5 mL) was refluxed for 8 hr in the
presence of N-N-dimethylamine (0.5 mL). The
solid was separated and neutralised with NaHC03,
washed with water and crystallised from ethanol.
Yield 70%, m.p. 155° (Found: C, 58.25 ; H, 2.66 ;
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Table I-Physical data of 6b-k, 7b-k, 7'b-k and 8b-k
Compd R Yield M.P. Mol. N(%)
(%) oC formula Found Calc.
6b C6Hs- 70 260 CI9HI.N.S 16.81 16.96
6c 2-CI-C.H.- 76 255 C,9H,)N.SCI 15.25 15.38
6d 4-CI- C.H.- 72 258 C,9H13N.SCI 15.21 15.38
6e C.HP- 68 160 C17H12N.OS 17.35 17.50
6f 2-OH-C.He 65 240 CI9HI.N.OS 16.05 16.18
6g 4-0H-C.H.- 75 300 CI9H••N.OS 16.10 16.18
6h 4-(OH)-3-(OCH)-C6H)- 70 270 CloHI6N.OlS 14.73 14.89
61 2-NOl-C6H.- 63 195 Cl9H13NsOlS 18.47 18.66
6j 3-NOl-C6H.- 67 168 CI9HI)NSOlS 18.42 18.66
6k 4-NOl-C6H.- 69 280 CI9H13NSOlS 18.45 18.66
7b C6Hs- 58 125 ClIHI6N.OSl 13.75 13.86
7c 2-CI-C6H.- 55 115 Cl,H,SN.OSlCI 12.55 12.78
7d 4-CI-C6H.- 60 77 ClIHISN.OSlCI 12.59 12.78
7e C.HP- 62 215 C,oH,.N.OZSl 14.11 14.21
7f 2-0H-C6H.- 59 140 Cl.H.6N,OlSl 13.22 13.33
7g 4-0H-C6H,- 61 180 ClIHI6N.01Sl 13.25 13.33
7h 4-(OH)-3-(OCH)rc6H)- 57 124 CUHIBN.O)Sl 12.29 12.44
71 2-N01-C6H.- 58 230 CZIHtsNs01Sl 15.38 15.59
7j 3-NOz-C6H.- 62 112 CZIHISNsO)Sl 15.35 15.59
7k 4-N01-C6H.- 52 200 ClIHISNsO)Sz 15.40 15.59
7'b C6Hs- 55 215 -CuHISN•OS2 13.21 13.39
7'c 2-CI-C.H.- 52 140 C22H17N.OS1CI 12.25 12.38
7'd 4-CI-C6H.- 50 220 CllHI7N.OSzCI 12.27 12.38
7'e C,H)O- 58 155 C1JiI6N.DZSl 13.61 13.72
7'f 2-0H-C6H.- 57 185 CilHIIN.OzSz 12.72 12.90
7'g 4-0H-C.H.- 62 275 CZlH\8N.OzSz 12.74 12.90
7'h 4-(OH)-3-(OCH)-C.H)- 51 195 C21HlaN.o)Sl 11.95 12.06
7'1 2-N01-C6H.- 64 178 C22H17NsO)Sz 15.01 15.11
7'j 3-N01-C.H.- 55 180 CllH I7NSO)Sl 14.95 15.11
7'k 4-NOl-C6H.- 59 145 C22H17NSO)SZ 15.00 15.11
Sb C6Hs- 52 200 Cz.H,sN.OSCI 13.71 13.81
Be 2-CI-C.H.- 55 168 Cz,H I,N.OSCll 12.62 12.69
Sd 4-CI-C.H.- 57 162 Cli H ,.N.OSCll 12.58 12.69
Se C.H)O- 61 155 C,oHI3N.OzSCI 14.05 14.12
Sf 2-0H-C.H,- 53 265 Cl.HISN.OzCI 13.05 13.25
Sg 4-0H-C.H.- 56 153 Cli H ,sN.OzCI 13.08 13.25
Sb 4-(OH)-3-(OCH)-C.H)- 63 250 CzzH17N.o)SCI 12.25 12.37
Si 2-NOz-C.H.- 60 160 Cz.H ••NsO)SCI 15.34 15.50
Sj 3-NOz-C.H.- 58 175 Cz.H,.NsO)SCI 15.39 15.50
Sk 4-NOz-C.H.- 55 255 Cl,H ,.NSO)SCI 15.37 15.50
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Table II-Antimicrobial screening results of those compounds which exhibited highest activity (inhibition zone = 12.27 mm) at
50 j.lg concentration.
B.mega B.subti/is E.coli A.aerogens A.awamori
6b,7d, 6d, 7b, 7j, 6b, 6d, 6k, 6b, 6d, 6k, 6b, 6d, 7d, 7j
7i,7'e, 7'd,8k, 7b, 7d, 7i, 7b, 7d, 7i, 7k, 7'e, 7'd,
7'e,7'i, 7j,7'e, 7j, 7k, r« 1'e,8g, 7'e, 7'i, 8i
Sd, Sf, Si, 7'd,7'i,
8e, 8g, 8j, 8k 8d, 8e, 8f, 8g,
Si, Sj, Sk
Standard antibiotics: Chloramphenicol (\ 9-24 mm); Ampicillin (18-27 mm); Norfloxacin (\ 9-30 mm); Griseofulvin (18-23 mm)
N, 1l.26. C,2H7N2SCI requires C, 58.41 ; H, 2.83 ;
N,l1.35%).
4-Hydrazino-6-phenylthieno [3,2-d) PYrImI-
dine S. A mixture of 4-chloro-6-phenylthieno [3,2-
d] pyrimidine (0.01 mole, 2.46 g) and
hydrazinehydrate (0.02 mole, 1.0 g) was refluxed
for 8 hr, the product was isolated and crystallised
from ethanol, yield 55%, m.p. 2150 (Found: C,
60.35 ; H, 4.11; N, 23.40. CI2HlON4S requires
C,60.50; H, 4.20; N, 23.52%); IR (KBr) : 3390 (N-
H asym), 3291 (N-H sym), 1580 (C = C + C = N),
1275 (C-N), 675 (C-S).
4-Substituted-benzalhydrazino- 6-phenylthi-
eno [3,2-d) pyrimidine 6. A mixture of S (0.01
mole, 2.42 g) and anisaldehyde (0.01 mole,
1.36 g), in ethanol (20 mL) was refluxed for 8 hr.
The contents were cooled and the isolated product
was crystallised from ethanol to give 6a, yield
6i%, m.p. 2600 (Found: C, 66.51 ; H, 44.32 ; N,
15.41. C2oHI6N40S requires C,66.66; H, 44.44 ; N,
15.55%); IR (KBr): 3375 (N-H ),1620 (C=N),1580
(C=C + C=N), 1230 (C-O-C asym), 1010 (C-O-
C sym), 610,640 (C-S); 'H NMR (TF A): & 4.02(s,
3H, 4-0CH3), 7.15 (d, 1H, N=CH), 7.3-8.3 (m,
11H, Ar-H), 7.74 (s, 1H, -NH-N); MS: mlz 360
(M+), 316, 267, 253, 226, 200, 148, l34, 120, 102,
90,77,71,57.
2-(4'-Methoxyphenyl)-3-N- (6'-phenylthieno-
[3, 2-d) pyrimid-4-yl-amino )-S-H-4-thiazolidi-
nones 7a. A mixture of 6a (0.01 mole) and
thioglycolic acid (0.02 mole) was heated at 1200
for 10 hr. The reaction mixture was cooled and
triturated with NaHC03 solution (10%). The
product was isolated and crystallised from ethanol-
dioxane mixture to give 7a, yield 56%, m.p. 1200
(Found: C, 60.00; H, 4.01; N, 12.75. CnHIsN402S2
requires C, 60.08; H,4.14; N, 12.90 %); IR (KBr):
3400 (N-H ), 1726 (C=O thiazolidinone moiety),
675 (C-S-C): 'H NMR (TFA): & 3.9-3.7 (m, 5H, -
CH2 + 4-0CH3), 5.4 (s, 1H, CH-Ar), 7.3-8.1 (m,
11H, Ar-H), 8.8 (s, 1H, -NH-N); MS: mlz 434




Iidinones 7a. A mixture of 6a (0.01 mole) and
thiolactic acid (0.02 mole) was heated at 1200 for
10 hr. The reaction mixture was cooled and
triturated with NaHC03 solution (10%). The
product was isolated and crystallised from ethanol-
dioxane mixture to give 7'a, yield 60%, m.p. 1850
(Found: C, 61.45 ; H, 4.35; N, 12.41. C23H20N402SZ
requires C,61.60 ; H, 4.46; N; 12.50 %); IR (KBr):
3400 (N-H ), 1726 (C=O thiazolidinone moiety),
678 (C-S-C), 620 (C-S); 'H NMR (TF A): 8 1.7 (d,
3H, -CH-CH3), 3.85-4.05 (m, 4H, -CH-CH3 + 4-
OCH3), 6.9 (s, 1H, -CH-Ar), 7.1-7.8 (m, 11H, Ar-
H), 7.95 (s, 1H, -NH-N).
3-chloro-l-N-(6' -phenylthieno [3,2-d) pyrimld-
4-yl-amino )-4-( 4 '-methoxyphenyl)- 2-azetidi-
nones' 8a .A solution of 6a (0.01 mole) in dry
dioxane (10 ml) was added to a well stirred
mixture of chloroacetyl chloride (0.012 mole) and
triethylamine (0.0 12 mole) in dry dioxane at 0-50•
The reaction mixture was then stirred for 8 hr and
kept for 2 days at room temperature. The product
was isolated and crystallised from ethanol-dioxane
mixture to give 8a, yield 59%, m.p. 1650 (Found:
C, 60.25 ; H, 3.75 ; N, 12.65. CZ2H17N402SCI
requires C,60.48 ; H, 3.89 ; N, 12.82 %); IR (KBr):
2975 (C-H asym), 2860 (C-H sym), 1732 (C=O
[3 lactam ring), 1580 (C=C + C=N), 740 (C -C\),
624,672 (C-S).
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